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BASIC- ABSTRACT : 

The method involves selecting the threshold voltage of an 
element such as 

transistor using a computer. Initially, the critical path 
in a circuit is 

recognized based on a predetermined criteria. 

The element within the recognized critical path is selected 
according to a 

predefined sorting function. A low threshold voltage is 
set to the selected 

element within the critical path and the elements outside 

the critical path are 

maintained at early high voltage. 

ADVANTAGE - Improves switching speed. Reduces power 
consumption . 
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transistor using a computer. Initially, the critical path 
in a circuit is 

recognized based on a predetermined criteria. 

The element within the recognized critical path is selected 
according to a 

predefined sorting function. A low threshold voltage is 
set to the selected 

element within the critical path and the elements outside 

the critical path are 

maintained at early high voltage. 

ADVANTAGE - Improves switching speed. Reduces power 
consumption. 
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IBB*rSWIl^^^-r^, fflBSlt»J:^2y-h' 
IU?)S8&£? U-f -f LTiSShr ( 5 

8 ) ; frt>fc.h ^ b Mi -fii&SJB 1 iEWXfrffi. 

1/ KttEE* irti&ma&a* •/ HJ x r- fcffiS 
•tSSPg (40); MiBEISrtcD^ 'Jf-( ^&t£g&£ 
MfflW-iSB (42): Bfieoy ~f < >7®m,z Lfc 
T . WL9 'Jf-f *a*«»i*j*>** t . x 

»/i'*A'l**EE*il»t4&» (43); tJiti^E? 

FtEfcMrU J^<W^WM»fc£**i:SB» (4 
4) ;Wf5itMttSm 

(42) ii: \>>i>imim<7)XMz5-z. m 

^7 h^k Jf3»tSaB (62); tJEfflSgSflfc^ 

y hj\,mm$ii<Dfkm:}iijj<? wi^-gtwrv^ 

t &&p§ (64); itmisiy^^fL^^ Wk&*Ir 

pg(6 6) ;»t>&bzk*mik-tiwem3tBM<r> 
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t>~>x : 0»rt<o^u-r^*^««»*aww-4¥a; 
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[000 1 ] 

mjuzmzhox-bz. 

[0002] 

io ^Bsaoj: dt=, «rc (A' 7 fu ) sasiiativ^ 

&*i£(cJi?tfc. ft&ttfc J; VM9mMimn®& (10 

(dynamic power) kS?W*^l (static pow 
1ft. x^-yf-yy\ fcitAH&fttCr-^yxxy*:-* 

■ ^E-H (^Sttt-H) fcinvt, «i±jiix«SE(q 
20 uiescent leakage current) [ZX->Xi%1k%iXhW3}P> 

■ *-vm^<mco®mz&n%m3}imim'Mznt 

[0003] mmix'ii. «*iB»*«»'tSHRW 
%&mi. mmzmmmK^m^-^^ c t x-$>^. 

»WttiB«tt. «I&«E»2*»|J8»T*>5. Ufc^' 
/t/HUJiT»^tl^t (sub-threshold leakage current) 

jWKft*»&sas-*s "TBS**;** . 

[0004] 

[^w^Liok^i^n] u^ot, »wm^ 

[0005] 

40 mi^&mmfttmm-f&tMz. m^^v^tv 

£-?T?07-4 #;Ktl£Sfr(critical path) Sr^iJ-f 

&£5-ix. xj pyMmtzmt, xi/^ 
HWEjwsv^ami. x*vm i-Yx-mmfr 
50 mh&\*». zvmamm.. iv^iAivzimn 
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aKHLBE*B»*fc»0 b I/- b LX^Xtlh 
[0006] 

if, VDD=l. 0 40l^<0fifi8&«ElMtOTfc»fc^ 

T'ZZ. D-S7'j777D7ri 2ii. ^-tfOD-A^I 

gift*. 7y-yr7n>y7*l 24>y-Kl 3fci5tt3> 
Q-tii^li. «#^A*fcil-t*fc*>tf>R<ES My 
rt—f ) b L"CiMH~£ h 7 y : Jx? 1 4 , 16»y- 
htdfr£3*VOV&. b^yS^lS, 2 0, 2 2, 
2 4«tt»^*>*li, NAND^-ht ttilf^L. ft 
^RCAfcBfc^SfttS. y-H2 5tfc«t5NAN 
Dy-N<7)tU^<i« 7U •y7 , 7a.y:7 , 2 6«)D-A:M: 

1 \,Z&m& (RIEA • B ) £S*atf-&. 7 y -v 
77X3 v71 2*>Q-UWjfcL BOGMb LTI&fFf Sh 
7V^28, 30£jIiSLT, y-F3 1fcHS*E 
«AS:flt^-r§. D-S7U -/77t3 y73 2te. ?n 
vrm^CLKlzR&LX. RfK&2 8~3 0*^Ofl 
f^KAJ, MflOUT2fciiHW4. 

[0007] 0ic7)f5yv7.^<i, #/r, -£*i#:ty 
/PHmffi (vt> £3-ti>. tATxmthzm.nxvi' 

*ArYWi&t+ &7x3*x£m^&Zbl,ZZ-oX. 5 

Vt^-fSh^yx^^Ji. S^Vt£?rt&h5yi>-' 
x^fcifcHWSi:. Jt*)fl&^tt««ET. J:9»vwf 

•y^y^ssT-iifH-*.. -eoaiJi. .in^h^y 

bX'bl. ffifflJ(down side)T1±. XP>-*;1/ K«flE£ 

Ktf<m%ls^l,zmLxmm£fflithi-&t:Mzfrfrh 
BWJK, U&»fcttWiBb&*IB;<, *<0t:Mzh7> 

vx 9 bmm&ffi zmm & ^Ata^s efiia*£< 
tchcnx. K#* i a<^rS. vtffisuh^yisx? 
14, x^aM • t-KT1iiii»^wt, 0 

[0008] muz^Ltzid^mmmxii. -e^s 

«fcttte*BE*VDD= 1 . 0*/l^£ffiTS-fcfitf"Tffi 
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xikfcztih. ?VTj*>i%&&t&. icfwhi 

B« : FK:J:oT*SIS*i , CV»*2/-K|Brr*oT. £ 

XW&ZtlXUbm&ft<^WbV\Mt\mn& constrai 
nts) £«6-T6*\ ^ stli^n^ JSlJt-r «T«g j a* s tf 4: /C 

io 9^^<fi)Vts^^Y"7>^x-9<r>xv^)VY% 

7.4 yf-y^a^iwc, I c<7)? ;;?<r jM*HH£ 
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£B<0±«T'#>7 0 0 5 y #)VY (mV)tW. ? 'J 
T^*^g!^f-^b9>->-*X^Ji. UJ»jK7.1^y*/W 

iztizx ^xm®wjfflmmzmt:Lx^&vx\ 
ftm±<mmmim'Mzwz. t>ti% . ^ y f - ^ 

Y*7bLX%ft?Jtib1xZ,. Ltztf-oX. SfW«A^ 

Mmpwvtwi&^h7>i''x?b. vti)*m<mmm 
\.m$m.}}?>im\i'j>^\ f& 4* turner) 

h7yiSX?bc7)fflX\ W(balance)*«?ixl». 

[ooio] n&tiXx/l&WJjntzistxnxu isitvuvn, 

SMWimUl (methodology) £02 fc^-f . dO^^ft 

I.. 7o-t7t. ^t'J, fcl^3-T^y^(coding) 
^iil-t^yti-^ • yx^Aii, 02^r^Lll4^ 

40(=fcV^T, h5yy'X^14~24, 28, 30S: 
50 fctr, ®S&^lt£ffl^1-S \>7>vX9<7>* v V VX b 
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(netlistfSrJBS-ti.. *vMJXMi. &Yyy : JX 
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#;H<«EE£*U -*«KOt<0{i. iv>DPUj4 

[00 11] Atv74 2|c«vyc. QMRINc^tti 

jw^nv^cKLwjwwRaaiLTaftjesn 

W=B3fciilrVt8Wli*4. ££Ttt, 
6fcJ:VNANDy-M 8-24A*? >J x -r /fr/I^ 

ttmtixmsiistizt&%.t&. xy-yyAsna 

^X. ?VT4*fr%imft<7)t>h\-y>i;x?£MiR 
U Ziv^nx^-sXfrYmfrZWifecoWRV-T- < y 
7Wi$k (selection sorting function){C L-fe^-^TPIS 

^WSlRJi, ^^^^©(propensityJ^L-t^'oTff 

[00 1 2] Xr-yr4 4tfc^T, 9V*?4itM3&. 
8SrtT'StJ?$iX^h7yv f X^14~l 6, 18-2 4 
m^^rSWK* (timing criteria) tm: 

zcmmt. \-vy : Jx9\A~-\(>, 18-20 

coft<ni^V±cvxi,'>*)VYW±Z&TZlt. -eftk 
<nxi yi-yTM&zntbhZblzXiXfJ i>?& 
m*to±Zit&ztx-b&. zzx-h. vwi&^Yy 
yisxfcowfmxmmmmthtf. tmimmm 

£3. Yyy=Jx? 2 8-3 0\m? Ux-r *;i^r«» 
fit* "5. WWAfflBSIBWSifeftKSoxVJ/* 
A-F«Efc#8r3*fO>6. ift^h^^^tt? 
'Jf - a ^A^tMKCtt&V^T-. BP^, y-H 3 1 fctt 

[ 0 0 1 3 ] Xf774 6TI4, : PWfttSilfcl*IB« 
?'Jf< ^/^gB^)1*tt(perfor«ance)*l!igLo 
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BfZSrff d . /SiV-yg VTttEIB 1 0 

COS. E»l 0*W«*»RSrjBfcS«r^«^, 

fcfcfcfrfc:, 9V^4i]l\X£imft<n\^)±.<r)Yyy 
=Jx7<Dxuy*>uvw±Zmiib&. Mv«, 

5 yrmmzn ixm tsmtt-tmx&tc^. ? v 

20 ta t^m&TbZkVmZtltz&ThtefflmizJ: 

E*««aiB»t: j: its ie? of-( Wsimt tx 

[OO14]03£^Sfc. ?'JtM*^3:MS&£I£5?'I 
t4Xf774 2tf, XxyT5 0£#tf{>OttT. 

^n-/^#CLK<oift#^iSaS36f. ^tf. 10. 0 
MHztcffjo^T^ns. xf7r5 2tti bhWLcr> 
30 «nn»^. iiiss«ii«gcfEtTS«§ixs. m 
mmmt. wzmcr>hyy : Jx?£w&?&%ii\ 
twm*jMmz%mzMxKmmMtmmm%.m 
ttx. ?a>y?m^izttt&. b&s-v<\com*ir<7) 
wmmszmfetz. mux, l^mommt. ? 
'j yryu-yyi 2tf?vv7i,z£ixmMZtiJ;:(cio 

cked)f^. iXOCLK^D-y^ffi^Oi^WJX / 
-J<T) 5 . 0 y-JW ( n s ) HU (C , fi-^)V- K 2 5 {CPJ 

40 /tins) Ht. fI^-*V- F 3 1 tClia-r S k^o 

i><7)X-b&. x7-?y-5 4X'i&. mifcJ:y ; m2y-F 

4-16. NANDy-M 8-24. HXX/SMf2 

8^3o$m&t&m<o{mMmtf&*i o. onst 

LT^t^ixSt-tSt. 7-F13. 25^^31 
g^fH120. Onsi^l 7-F1 3. 3lHj<0 
©MBBilOnsfc**. 7'J^77D7712, 2 
6. 3 2im^th^<^m\i. #^rl0. OnstL 
T4i^S. Xy--,r5 6\,Zh^X. tyfmfa^n 
50 fiJKBfe^lW*, / - F 2 5 fcittt 4 d^B^W 
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-feX£iH>SjftUi(7) K U 7 r- liZtt&tl n^tt htt(rob 
ustness) £ fcJt*fcAilT . fOHHMi? 'J T-f^^t 
LTWMStl.*. ^O 7 ;lfCLKA>'3 0. Ons| 
(Ci^i^OX-yySr^TfS*^. ft-f A(i7U 7 7*7 
O /ri 2, gtSsfsl 4-1 6, JUtfNAND^'-b 
18-24 (^ttT'3 0. 0 nsCDS®) ££tSLT. 
3 0ns U^n 7 ?flfCLK <V&<n>±h ±Jfi 
0Xy^<7D5. 0ns|ir4Tty-H2 5(Ci!»r6i 
y-K13, 2 5l8ko8IIHi?'JT 

■f^k**. m&0>?'t s yffflmts-v 13.2 

[ 0 0 1 5 ] Xf - *r7 5 8 Tte, +IBII3IIHR7<06s«a 
W7>£Wfi. S- K 3 1 CSBtf ifll-^fcW* * 4 5 

^/iWft<D^rtT'$>i><oT. y— f 1 3, 3 iiao& 

TVX3~;T\ 2i3j:t/SteS2 8-3 0S:aoTfEl»L, 
(^T-2 0. 0ns<7)gg), 3 0. Onsf&lCifet 
7o -^fi#CLK(O<J:<O^±^'9X-/xJ:0^ 
&<fci5. Onsfi^, y-K3 lfcSBfrf *?>T« 

Msy/wi&taKri-itfc**. sw. 5. ons 
[00163 mnxri' 3 2 y- vmot&tmx 

-fillf. 7-K13. 2 5H<OgS8ii^UT -f^t L 

wzttti * 4 s yymm m^m^. h i 3 , 

2 50^gBWi^y-r^^i:LTiSJSIISii&. 9 

[ o o 1 7 ] ^ y r -f ^^*«»* j»o*iSSr 

B4C*-*-. X-f /7"6 0ti3^T. ATJft-^? b 
/k Wilf. A=ifcJ:tfB = i£, tHKA^fcEPjD-t 

-^aynioTas^^t^aiTim^^b/i'^. eta 

&#fta57^? byufc-ftL&v**^ .rftf>J;j:? y-f 
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tit. mm. A=ifc<ti>*B=i^^ @ffiD^7 

^(ciiUf. 2?n v7imCLKmM<7)&. OUT1 
f *&I 1 0 UT 2 liM o -cfcftWf & V >. OUT 
l=0iiJ:tfOUT2 = 0tf«te\ Ktsftl 4-1 6fc 
J:tfNANDy-M8~2 4*aHW-Seitti. MP 

^Iff^diTJ^ b/Vfc-attfcvwc. ?yr<fJ&/U 

Lri^'j^a. Eiss2 8~3o*jijSrf 

10 l/C»8!3*lS. 'Mz. OUT 1 = 1 fcilXOU 

T2 = 2»^ Rft38l4~l etiXWANDy- 

m 8-2 4 zm&thm&m? vr-tA^t ixm 
mix. -77. RK»2 8~3o*aaw-6e»W4^y 

ftjjK? hivt-wcth^. Txtivmtfti? y t" -f 

20 condition) £®&?&Zb X'foh. 

[oo is] m2izm->x. xf7 7-4 3ij > ^«y 
vywmzw.~>xx^*/*>vYW£zmfr hit 
mz, ?VT<*>\/%m&ncoY7>i/x?*m<.'th 

fiAWKEi8jI®( largest individual propag 
ation dela.y)l,Zlt:tfr,XV-}--fZ>ZbtfX'Zh. h 

tv^yjx^i.zm-h&mmt. m^wi x*?% 
m&m?>£?%^y*-?frt>mz.-t&z ta^s 

30 «Et«T8*» ^-f -/^y^%mcthzb\,z^'> 

si^^s. ~mz\m\-y> : Jx?i)mi& 
zti. K^X'XT-vrAizm&L. nmmm? 

Vy-t HMZ^tiij^^^tt . 
[00 19] ^'jT^^^MSSrt^hvy^^^S 
«W" I>fl!i077a{i. Sf6«7Jjl«coiiJD^S*^v^ 

40 ott. Satit^fcS. h5>XS7y 3 y ■ y 
-h (transmission gate)C7)J; 3 =5:. hh9Mf<r>Wk 

mm.. mmmm^m&tx'vmzimttZK^h 

*;H-'SE <ST^ ti*MWt <J x r-JLt'tiifb ^fii 

t . » wm-Mm^cmwtf** < cot, -e o ®m> 
izmiRt<£x-%\\ ®<mx'iz. ^yx^^/^sss 

50 rt£OjKM^WSK*«/jN$*«^4. fllMgaw««**** 
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x, mn*8B=#t&ii9ifi4^\\ frfrmmm 
««»*s^h5^^^«. 

imifi'j'-K^tf. ztit>*i&^xui/*)\,}inmzmffi 

[00 20] rVTitfrKimizti^XbyyitX? 

*»W4jecflw>*ffitt» m%.<7>3x M«&<cost f U 

nction){z£',XV-bt&ZtX't>&. W*tf, lo 
CD3XMW&C£C = 1 0D + 5St-tS. ZZX\ D 

mmmma. «»5 jo. 2fg*£ 

v/H-- W^P- y-bfc LTtJ;v^fc«a«$iij: 

a. a-f&fteijfiSE-ey-hU 

[002 1 ] l&coiolz^ ySal/-y 3 y(:J;o 

t . * >r s ymmmtttmzBck&m&s-x. & i 

ixSb^yv-'x^t^xu^^HmEJrfiT^^:- fit 

[0022] xvm.j)ffia<otz#>i38tm.zti 

X^^mYZtt&lCnmmizii^X. ^Tc7)h5 
> x'X ?ffm--<DX V KPffl&A. (threshol d adj 
usti»lant)£»t6££ttWira«tV>. b*>L$r# 

y ; jx m ) ms. Lt&b, itfrt mm tifcbyy 

v'X^(±<giE$^ftA(iDplant) £Stt£ . L£* { -? 
&VX \,i/*)V KttEPKt » f 5 V i^'X ^c7)M*Sr*-r 

[0023] tUi^|»ft&»fe . *^{±, ffi&fc JlflS 



6) 1WPF9-4 5 78 5 

1 0 

fc. m0 0mVjWn"53TMvOv&. J'yf^/l' 

10 m<,z{§MX'$>&ZblzXiXffitz%tiX^&cr)X\ 

Itzmh. vwm^byy=Jx9itx9y/U ■ 
HKtJV^-CflHW-*lf«Wj*^v^ 9 

wwv\.ms^ vyyitxtt. mmamx'h 

JR. ici±. J;9S^«freiWU 

[0024] zii£X'*m<7)B ! fcm%mMmiz^\ / ^x 
tpLfi~omwLxztii)K mzmwusz^&^i&m 

30 [0iiioiB*&ii8jn 

[02] 0l«l:fcv^T, »0W*iff»*««Lo 

[03] 9V^iii)Vtcmb*mi\-$hXT-">?tt-t 

[04] 9Vy-<i})Vtcim*mWh. %^C0Xt-vT 

7D- h„ 
[^OSiBJ] 
10 f$;^il4HIB» 
40 12, 3 2 D-S7U-y7*7Dyr 

13, 25, 31 /-Y 
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